In the present paper, attempts are made to develop solutions to various models of slug tests that may be applicable in analyzing the results of such tests where existing solutions are inadequate. Various geometries that may be encountered in heterogeneous systems such as fractured rocks are considered.
INTRODUCTION
Slug tests were originally developed for estimating flow parameters of shallow aquifers, which are often wellapproximated as homogeneous porous media. They have also been widely used to estimate the flow parameters of heterogeneous systems such as fractured rocks. The attractiveness of slug tests is that they are inexpensive and easy to perform and require a relatively short time to complete. However, available analysis methods for slug tests are limited to a few ideal cases. In the present paper, attempts are made to develop solutions to various models of slug tests that may be applicable in analyzing the results of such tests where existing solutions are inadequate. Throughout the paper, it is assumed that the inertial effects in the well is negligible.
Cooper et al. [1967] presented a solution for the change in water level for a finite radius well subjected to a slug test in a homogeneous medium. They showed that the instantaneous line-source solution proposed by Ferris and Knowles [1954] 
= -
and T is the transmissivity of the formation, S is the storativity of the formation, and C• is the well bore storage. Barker and Black [1983] presented a solution for slug tests in a double porosity medium. However, not many other different solutions have been developed for slug tests. In the present paper we extend the available solutions to various geometries that may be encountered in heterogeneous systems such as fractured rocks.
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The Laplace transformation is the analytical tool best suited to problems where the boundary conditions involve a time derivative. Throughout this paper, the Laplace transformation is used to eliminate the time variable and solutions are obtained in Laplace space. Even though analytical inversions are possible following steps similar to those in Karasaki et al. [1988] , the solutions will be in the form of infinite integrals of Bessel functions which converge extremely slowly. Thus in many cases, solutions must be evaluated numerically, which is much more time consuming. In the present paper therefore the numerical inversion scheme developed by Stehfest [1970] is used for most cases. Because the arithmetics followed in obtaining the solutions in Laplace space are similar in most cases, only two solution schemes are detailed in the appendix. On the other hand, the pressure disturbance could propagate over a fairly large volume of rock if the storativity is very low.
Interference responses may therefore be observable in some The interference response is calculated based on the assumption that the observation well is infinitesimally thin and has no skin. If this assumption does not hold, the observed responses would be different.
LINEAR BOUNDARY
The method of images is commonly used to obtain the dimensionless pressure in a reservoir with linear boundaries. However, a simple superposition of the contributions from the image wells onto the dimensionless pressure at the real well alone is not theoretically correct when there is an effect of storage at the real well. This is because the real well acts as an observation well with storage in response to the influence of the image wells. Tongpenyai (left) and 9 (right), respectively. As can be seen from these figures, the boundary is undetectable if co is larger than 10 -• and the dimensionless distance to the boundary r e is larger than 500. However, for a much smaller value of co, (10-9), the boundary effect can be felt at as far as r e -l0 s. Unfortunately, the curves are similar enough to each other that it may be difficult to obtain a unique match. If the normalized pressure response is plotted on a log-log scale, the late time behavior of a system with a radial constant head boundary can be distinguished from that of an infinite system because the curve for the radial boundary does not evolve to a straight line with negative unit slope as can be seen in Figure 
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The outer boundary condition is that for a infinite medium:
h2(oo, t) = h i (52)
The 
Equation (92) able from each other. Therefore it will not be possible to estimate the storage coefficient values smaller than 10-3. For a system with a larger value of co, the volume of the rock tested would be so small that the reliability of the estimated storage coefficient value would be questionable.
RADIAL-SPHERICAL COMPOSITE MODEL
We will now consider a problem where a well intersects a subhorizontal fracture that is part of an interconnected frac. ture system. We assume that the flow near the wellbore is radial and at some distance from the well the flow becomes spherical. We also assume that the fracture and the wellbore intersection is circular. This is not exact when the fracture intersects the well bore at some oblique angle because the intersection is an ellipse. However, the error may not be very large since the flow becomes near radial for large r/r w. The 
